ii4          Navigation of the Air
As to the compass used by the aviator, it must have a slow-moving needle floating in some thick liquid ; it must be carried in a vibration-proof bed, and it must be adjusted against deviation caused by metal in the machine.
The first aeroplanes were cumbersome machines on the ground, and required outside assistance to start, an operation that involved giving a violent turn to the propeller which, in the case of engines of the rotary type, called for a great exertion of physical force. Numerous accidents have arisen from the necessity for the operation. Means for the self-starting of aeroplanes were gradually adopted, and efficient military aircraft, as early as 1913, were as independent of outside aid as a motor-car.
Until 1914 speed lay with the monoplane, some types of which flew in the Gordon-Bennett of 1913 at over 100 miles per hour. These craft were, however, mere racers of no practical utility, and already they were being superseded by British biplane designs, small " scouts/* in which head-resistance was cut down by constructional refinement, and flight at comparatively low as well as high speed was possible. Several types were capable of flying at from about forty to ninety miles per hour, and the range at both ends of the scale gradually extended.
The flight of all aeroplanes is dependent upon the maintenance of a certain speed, and since the speed depends upon the motor, failure of the motor compels a landing. The result was that even when the duration of flight increased, as it did in 1914, to twenty-four hours, it was unsafe to fly an aeroplane in foggy weather or at night, the latter at any rate except in visible vicinity to a well-lit aerodrome ; and even then landing called for uncommon skill.
For this reason dual-engine machines were designed, at first with very little success owing to the difficulty of coupling the engines. And at the best the dual-engine aeroplane was but little better than the single-engine